Norm inequalities for the Riemann-Liouville operator Rrf{x) = f(0,x) t*r~l(x-t)f<t)dt and Weyl operator Wrf(x) = f{xx) Ay-l(t-x)f(t)dt on cones in Rd have been obtained in the case r > 1 [7] . In this note, these inequalities are further extended to the case r < 1 . The question of whether the Hardy operator Hf(x) = /,0 x, f(t)dt on cones is bounded from LP{Ay{x))
on cones on Rd . It is worth noting that the Riemann-Liouville operators whose kernels are complex power functions associated with the cone V were extensively studied in [1] , although they are different from the Riemann-Liouville operator we shall study here. Theorem 1. Let V be a domain of positivity in Rd. Ifl<p<q<oo, r-l >o(V), and y < -o(V)(\ + jr) -o(V*) + a(± -r+ 1) -3, then for any f:V^R+,
(1) ^Av-<(x)(Rrf(x))<dxy < c ^r(x)Apl)p+{7+1)p/9-\x)dxyP.
We show (1) in the case r > 1 (see [7] ). Since -1 < a(V) < 0 for any cone V, Theorem 1 extends the result to the case 0 < r < 1. It is also worth noting that Ay(x) -+ 0 as x approaches the boundary of V. Hence, the kernel of Rr approaches infinity as t approaches any pont on the boundary of x -V in the case r -1 > a(V). In the one dimensional case, where V = (0, oo), o(V) = -1, r > 0, Theorem 1 gives the boundedness of the Riemann-Liouville operator on the half line.
In the proof of Theorem 1 we shall deal with integrals on the cone of the form / Ay(X -t)APy(t)dt J{0,x) and / Aay(t -X)APy(t)dt
where a, B < 0. The following two lemmas prove that, under certain conditions on q and /?, the integrals are finite for each x £ V so that they can be "integrated" out. When restricted to the one dimensional case, these two lemmas give the best results. Lemma 1. Let V be a homogeneous cone and let
If a > o(V) and /J > o(V), then g(x) is finite for each x £ V and is homogeneous of order a + B + 1. Hence, there is a constant c for which Since -a -fi + y -3 > a(V*), the last integral is finite. Hence, h(x) is finite for almost every x £ V. Clearly, h(Ax) = \A\a+^+xh(x) for A £ G(V). Hence, h(x) is finite for each x £ V and is homogeneous of order a + /J + 1. Therefore, there is a constant c for which h(x) = cAy+^+l(x), x £ V .
Proof of Theorem I. Noting the condition on y in the hypothesis, we can choose
Using Holder's inequality, we have Using Theorem 1 and the fact that Weyl's operator is the dual of RiemannLiouville's operator, we can prove the following norm inequality for Weyl's operator on cones. Theorem 2. Let V be a domain of positivity in Rn. 7/ 1 < p < a < oo, r-l >o(V), and y > a(V)(\ + q/p') + o(V*)q/p' + q(l + 2/p'), then (2) [jvAyv-q(x)(Wrf(x))qdx^lQ < c ^fp(x)A{;-l)p+{y+l)p/q-l(x)dXyP.
Now we consider the Hardy operator
Hf(x) = f f(t)dt J{0,x) on cones in Rd . As a corollary of the main theorem in [7] , we have shown that if 1 <P < q < oo and y < -o(V)q/p' -o(V*) + q/p-2, then (j Ay-q(x)(Hf(x))qdx) " <c(j fp(x)A{y+x)plq-\x)dx\ " .
It is natural to inquire whether there exist appropriate numbers a and fi so that (3) ^J^(x)(Hf(x))qdx^j q <c^fp(x)Aa(x)dx^ '
holds for all / > 0 when 1 < q < p < oo. In the one dimensional case, the fact that (3) does not hold for any values of a and fi when 1 < q < p < oo is simply a consequence of a theorem in [3] concerning the Hardy inequality with general weights. This result can be generalized to cones in Rd . and let V be a domain of positivity in Rd. Ifl<q<p<oc, then for any values of a and fi, there is no constant c > 0 such that (4) (^JvAv(x)(Haf(x)Ydx^ " <c^f(x)Av(x)dx^ " holds for all f>0.
Proof of Theorem 4. First we show that in order that a c > 0 exist for which (4) holds for all / > 0, a and fi must satisfy (a + l)/p' + (fi + l)/q = 0 and fi<-l.
Assume that (4) holds for some values of a and fi . Then (4) implies that for all z £ V, U ^ Av(x) U ^ f(t)Ay(t)dtj dx) < c (^ fp(x)Ay(x)dxSj ^ .
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Further, it implies
Choose a sequence {Vn} of nested cone intervals so that Vn c (0, z) and V" / (0, z). Note that JKA^(t)dt < oo. Let fn(x) = Xv"(x) ■ Substituting f"(x) in (5) we have (6) ^ Av(t)dt}l,P ■ U ^ A^v(x)dx\ < c.
It follows that fynAv(t)dt is bounded and so J(0 . A'v(x)dx is finite. It also follows from (6) that /. , a£(jc) dx is finite for each z. It is known [6] that (7) Ay(x) < p\x\d for some p > 0.
Therefore, in order that J,z ,A^v(x)dx be finite for each z it is necessary that fi <-l. 
